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(57) The present invention relates to a communica- 
tion unit (50, 58) comprising a radio module (50, 58) and 
an antenna (30, 40 ) to be coupled thereto. An antenna 
signal is connected between the communication unit 
(50, 58) and the antenna (30, 40) using a first contact 
pin (33, 43, 51 , 55). In addition, the communication unit 
(50, 58) according to the present invention is equipped 
with a second contact pin (35, 52) by means of which 
the ground potential of the communication unit (50, 58) 
can be provided to the antenna (30, 40) or to an antenna 



cable shield. The second contact pin (35, 52) is at a dis- 
tance from the first contact pin (33, 51) so that the first 
and second contact pin form two opposed contact pins 
(33, 51 ; 35, 52). The communication unit according to 
the present invention enables a durable and reliable an- 
tenna solution to be implemented, e.g., within a PCM- 
CIA data card (50, 58) in connection of which it is not 
preferred that antenna solutions, based on coaxial con- 
nectors, be used due to lack of space and other proper- 
ties (such as being tumable) required of an antenna. 
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Description 

FIELD OF THE INVENTION 

The present invention relates to a communication 
unit and antennae used in connection with it. In partic- 
ular, the invention relates to an antenna connection 
used in connection with a radio module implemented 
within a PCMCIA data card. Both a separate external 
antenna and a fixed antenna can be coupled to the an- 
tenna connection according to the present invention. 

BACKGROUND OF THE INVENTION 

When the first transferable mobile phones, weigh- 
ing several kilograms each, entered into the market, 
they had two basic uses. The transferable mobile 
phones were used either fixed to the vehicle and nor- 
mally equipped with an external vehicle antenna at- 
tached to the vehicle's roof or they were used outside 
the vehicle by means of a so-called whip antenna at- 
tached to the mobile phone. The antenna connection 
was implemented by means of a coaxial connector often 
by using a BNC or Baby "N" Connector, known to per- 
sons skilled in the art. Coaxial connections to mobile 
phone antennae are described e.g. in patent publica- 
tions EP 407 145, WO 96/27916 and US 5 551 080. In 
a vehicle installation, the antenna connection from the 
mobile phone, e.g., to the vehicle's roof antenna was 
implemented by means of a coaxial cable according to 
Figure 1 A. When it was necessary to use the transfera- 
ble mobile phone outside the vehicle, the cable running 
to the roof antenna was unscrewed and a whip antenna 
was installed in its place as shown in Figure 1 B. These 
systems are still commonly used. It is true that this kind 
of antenna solution, based on the use of coaxial con- 
nectors, functions well in this environment. Transferable 
mobile phones 1 big size and, at the time, high price did 
not prevent, e.g., the use of big and expensive Baby "N" 
Connectors. Figures 1 A and 1B will be described later 
in more detail. 

The transferable mobile phones were so heavy that 
they were not detached from the car and re-installed on 
a daily basis. Thus, it was not necessary to detach and 
attach the troublesome antenna connector very often. 
However, the situation changed completely when light, 
pocket-size mobile phones started to become more 
common. People began to carry their mobile phones 
with them and, therefore, there was no sense in screw- 
ing an antenna connector in place, when getting in the 
car, and then unscrewing it again, when getting off the 
car. On the other hand, a big BNC-type coaxial connec- 
tor would no longer have fitted in the small mobile phone 
anyway. Neither would it have been sensible for eco- 
nomic reasons. 

A solution that is still being used was found for the 
problem presented above. Normally, a fixed whip anten- 
na is used in portable mobile phones. When a mobile 



phone is attached, e.g. , to a vehicle, this is done through 
a separate installation mount. In this case, the fixed an- 
tenna switches off and an external vehicle antenna 
switches on, typically, by means of a separate antenna 
s connector, installed on the mobile phone's bottom, and 
a counterpart, fixed to the installation mount, as shown 
in Figure 2. An antenna selector is responsible for 
switching between the antennas. This system operates 
well in practice, because the mobile phone can be easily 
10 detached from and attached to the installation mount, 
and the antenna is selected automatically. The system's 
drawbacks are a connection loss in the antenna selec- 
tor, as well as the use of a small coaxial connector the 
manufacturing costs of which are high, in connection 
15 with an external antenna. In addition, high manufactur- 
ing accuracy is required of the installation mount, be- 
cause the small coaxial connector should go exactly in 
the right place, when the mobile phone is attached to its 
installation mount. In addition, the small coaxial connec- 
20 tors are sensitive to dirt, wearing and they are also easily 
broken. The solution also presupposes additional com- 
ponents, such as an antenna selector. Figure 2 will be 
described later in more detail. 

The systems presented above are applicable to 
25 their own special uses. Now that the integration of elec- 
tronics has developed further, it has become possible to 
further reduce the size of telecommunications terminals 
and mobile stations utilising radio communication. Ra- 
dio modules or mobile stations, coupled to portable 
30 computers, by means of which a portable computer can 
be connected to telecommunications networks wire- 
lessly using radio communication, are becoming an im- 
portant application. A radio module is coupled to a port- 
able computer through a data bus, e.g., a PCMCIA (Per- 
35 sonal Computer Memory Card International Associa- 
tion) bus, which is currently the most commonly used 
bus. It is possible to install, in the PCMCIA bus, a PC- 
MCIA card about the size of a credit card, whereon the 
electronic components required by the radio module can 
40 be installed. However, the PCMCIA card's small physi- 
cal measurements set strict limits to the components to 
be used in connection with the PCMCIA card. The im- 
plementation of an antenna has proved extremely prob- 
lematic, because it has been impossible to implement a 
45 small and reliable antenna connection. In addition, so- 
lutions based, e.g., on small coaxial connectors are ex- 
pensive to implement due to the accuracy required of 
the fine-mechanical parts and they also break easily. 
Due to the measurements, the centre pin of a small co- 
50 axial connector remains thin and weak. Therefore, this 
type of connector is not suitable for use in very small 
radio modules, e.g., the size of a data card, wherein the 
antenna must often be turned from one position to an- 
other. A thin and weak centre pin wears and does not 
55 guarantee reliable contact for an antenna signal. 

In Patent Publication EP 0 610 025 A1, a solution 
has been presented, wherein a PCMCIA card modem 
has been implemented, the card modem consisting of 
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two or more modules, substantially the size of a PCM- 
CIA card, which have been articulated with one another. 
The antenna used has been integrated on the surface 
of a circuit board within a module located outside a com- 
puter. The solution used requires a complex mechanical 
structure between the different modules and is unsuita- 
ble for small radio modules the size of only one PCMCIA 
card. In addition, the implementation of an antenna with- 
in the same module on the same circuit board as the 
rest of the electronics causes a problem in the form of 
radio interference and the deterioration of the antenna's 
radiation properties. In addition, an arrangement ac- 
cording to said publication does not enable a separate 
external antenna to be coupled in connection with a data 
card. 

SHORT SUMMARY OF THE INVENTION 

Now, a solution has been found for an antenna par- 
ticularly suitable in connection with a PCMCIA card to 
prevent problems presented above. In an antenna so- 
lution according to the invention, the contacts are not 
made in a coaxial manner, but by two opposed contact 
pins, whereby an antenna signal is transmitted between 
a radio module and an antenna using a first contact pin 
and the radio module's ground potential required in con- 
nection with an external antenna, in particular, is trans- 
mitted to the external antenna using a second contact 
pin, where the second contact pin is at a distance from 
the first contact pin so that the first and second contact 
pins form two opposed contact pins. 

In an antenna system according to the present in- 
vention, it is possible to couple an antenna module re- 
sembling a fixed antenna, e.g., to a PCMCIA data card 
by means of a durable and small antenna connection 
consisting of two separate connections, which, when 
turned in the direction of the card, integrates as part of 
the PCMCIA card. When the antenna module is turned 
to an upright position, the antenna module will produce 
an even better radiation pattern than before. When us- 
ing, in poor field conditions, a PCMCIA radio module or 
a PCMCIA mobile station equipped with an antenna so- 
lution according to the present invention, the antenna 
module can be replaced with an external antenna. The 
external antenna is preferably installed, by means of a 
cable, in the same antenna connection as the antenna 
module mentioned above. The centre conductor of the 
antenna cable coming from the external antenna is cou- 
pled to the same first connection as the antenna module, 
but the ground conductor required in connection with the 
external antenna (e.g., a coaxial cable shield) is coupled 
to a separate ground connector (a second connector) 
according to the present invention. Thus, the size of the 
connector used for the external antenna's centre con- 
ductor (as also for the above-mentioned antenna mod- 
ule) is only restricted by the physical measurements of 
the data card. Because it is not preferably necessary to 
use a coaxial connector type, it is possible to implement, 



by means of the present invention, a durable antenna 
connection having a large area and providing a good 
contact, in a small space. 

According to a first aspect of the invention there is 
5 provided a communication unit comprising a radio mod- 
ule, antenna connecting means for connecting an an- 
tenna to said radio module, said antenna connecting 
means comprising a first contact pin for transmitting an 
antenna signal between said radio and said antenna, 
10 the communication unit being characterised in that said 
antenna connecting means comprise a second contact 
pin for providing a ground potential of the radio module 
to said antenna, said second contact pin is at a distance 
from said first contact pin so that the first and second 
is contact pin form two opposed contact pins. 

According to a second aspect of the invention there 
is provided an antenna comprising antenna connecting 
means for connecting the antenna to a transceiver unit, 
said antenna connecting means comprising a first con- 
20 tact pin for connecting an antenna signal between the 
antenna and said transceiver unit, the antenna being 
characterised in that said antenna connecting means 
comprise a second contact pin for providing a ground 
potential of said transceiver unit to said antenna, said 
25 second contact pin is at a distance from said first contact 
pin so that the first and second contact pin form two op- 
posed contact pins. 

According to a third aspect of the invention there is 
provided a method for connecting an antenna to a com- 
30 munication unit, wherein an antenna signal is connected 
between said antenna and said communication unit us- 
ing a first contact pin, the method being characterised 
in that, in addition, a ground potential of the communi- 
cation unit is provided to said antenna using a second 
35 contact pin, and placing said second contact pin at a 
distance from said first contact pin so that the first and 
second contact pin form two opposed contact pins. 



40 



BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 A shows a well-known external antenna 

connection used in transferable mo- 
bile phones, 



45 Figure 1B shows a well-known fixed antenna so- 

lution used in connection with trans- 
ferable mobile phones, 

Figure 2 shows a well-known two-antenna so- 

50 lution used in connection with portable 

mobile phones, wherein the used an- 
tenna is selected by means of an an- 
tenna switch, 

55 Figure 3 shows an external antenna coupling 

carried out by means of an antenna 
connection according to the present 
invention, 
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Figure 4 shows an antenna module implement- 

ed by means of an antenna connec- 
tion according to the present inven- 
tion, 

5 

Figure 5 shows a PCMCIA card according to 

the present invention and an antenna 
module and an antenna connector to 
be coupled thereto, 

10 

Figure 6 shows one alternative implementation 

ot an antenna module according to the 
present invention, and 

Figure 7 shows a mobile station module, imple- *5 

mented in a data card according to the 
present invention, and a portable 
computer. 

DETAILED DESCRIPTION OF THE INVENTION 20 

Figure t A shows an exemplary system according 
to prior art for coupling an external antenna 1 1 to a trans- 
ferable mobile phone 10. It has been implemented by 
means of a coaxial cable 1 3 and a coaxial BNC connec- 
tor 12. An antenna signal 13A is transmitted to the ex- 
ternal antenna 1 1 (indicated by a dashed line) using the 
coaxial cable 13 and the centre conductor of the BNC 
connector 12. The antenna signal is transmitted, e.g., 
from a duplex filter 14, but the duplex filter 14 can also 
be replaced, e.g., with an electric switch. To eliminate 
electromagnetic interference a shield 1 3B of the anten- 
na cable 1 3 is typically grounded to the frame of the mo- 
bile phone 1 0 having a specific ground potential 1 7. Cer- 
tain external antennas 1 1 also presuppose the transmis- 
sion of the mobile phone's ground potential 17 to the 
external antenna 11. The ground potential 17, required 
by the external antenna 11 or the shield 1 3B of the an- 
tenna cable 1 3, is coupled using the electric contact pro- 
vided by the outer circumference of the coaxial BNC 12. 

Figure 1B shows an arrangement wherein, instead 
of the external antenna 11 , a fixed whip antenna 16 has 
been installed in the same transferable mobile phone 
10. The antenna has been fixed by means of an insu- 
lated BNC 15. The antenna signal 13A is transmitted 
along the centre conductor of the BNC 15 from the du- 
plex filter 14 to the whip antenna 16, whereas there is 
no need to establish the separate ground potential 17 
from the mobile phone 10 to the whip antenna 16. The 
frame of the mobile phone 1 0 acts as the ground poten- 
tial against which the whip antenna 16 radiates. The in- 
sulated BNC 1 5 and the fixing mechanism of its external 
circumference (not shown in the figure) have only been 
used for mechanically fixing the whip antenna 16. 

Figure 2 shows a well-known arrangement, wherein 
a portable mobile phone 20 has been fixed to an instal- 
lation rack 21. The mobile phone 20 observes being 
fixed to the installation rack 21 , e.g., by means of a con- 



nection strip 22. whereupon an antenna switch 23 
switches off a fixed antenna 24 of the mobile phone 20. 
At the same time, the antenna switch 23 switches an 
antenna signal 28A (indicated by a dashed line) from a 
duplex filter 25 to an external antenna 26 in the centre 
conductor of coaxial cables 27 and 28. A small coaxial 
connector 29A, fixed to the mobile phone, and a coaxial 
connector 29B, fixed to the installation rack, are used 
as connectors. A ground contact from the mobile phone 
20 for the external antenna 26 is produced as described 
in connection with the legend of Figure 1 A using a shield 
28B of the coaxial cable 28. 

Figure 3 shows the implementation of an antenna 
connection and the electric coupling of antenna signals 
32A and 32B according to the present invention using 
an external antenna 31 . The antenna conductor 32A 
(centre conductor of coaxial cable) from the external an- 
tenna 31 has been coupled to an antenna plug 33 of an 
antenna connector 30. In the antenna connection ac- 
cording to the present invention, it is possible to imple- 
ment the antenna plug 33 by means of a simple antenna 
plug 33 (the first contact pin) providing a single electric 
contact, which is extremely robust and reliable. The fine- 
mechanical parts required by the coaxial connectors 
29A and 29B (Figure 2) (e.g., a separate centre pin and 
its counterpart) are not required, because a ground con- 
tact 35, required in connection with the external antenna 
31, has preferably been implemented by means of a 
separate ground plug 35 (the second contact pin) ac- 
cording to the invention, the ground plug 35 being at a 
distance from the antenna plug 33 so that the ground 
plug and the antenna plug form two opposed plugs or 
contact pins. The dimensions of the connector 30 and 
the contact pins may be for example the following: di- 
ameter d1 of the ground plug 35 is 1 .2 mm, height hi of 
the ground plug 35 is 3.3 mm, diameter d2 of the anten- 
na plug 33 is 6.0 mm, height h2 of the antenna plug 33 
is 12.1 mm, and the distance d3 between the centres of 
the ground plug 35 and the antenna plug 33 is 8.0 mm. 
The dimensions of the ground plug 35 and the antenna 
plug 33 as well as the distance between them easily af- 
fects the quality of the rf signal transmitted via the con- 
nector and these factors might cause disturbances in 
the signal. For example, the above mentioned dimen- 
sions are too big for the antenna plug 33, and a better 
result can be achieved by reducing its size to one fourth, 
e.g. d2 = 1 .5 mm and 2 = 3.0 mm, i.e. to about the same 
size as the ground plug 35. Also disturbances in the ra- 
dio signal can be reduced by shortening the distance d3 
to for example 5.0 mm or 6.0 mm. 

Because there are two separate contact points (the 
antenna plug 33 and the ground plug 35) available in 
the antenna connection according to the present inven- 
tion, the antenna connector 30 is not able to turn when 
it has been installed in a data card 50 (Figure 5). Thus, 
the antenna connector 30 stays firmly in place and pro- 
vides a reliable contact for both the antenna signal 32A 
and the ground contact 32B from the data card 50 to the 
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external antenna 31 . An antenna connection utilising the 
two separate plugs 33 and 35, according to the present 
invention, further enables an antenna module 40 
(shown in Figure 4) which can be turned in relation to 
the data card 50, to be coupled to the same antenna 
connection. 

The antenna module 40 can be implemented in 
many different ways. Figure 4 shows one preferred im- 
plementation of the antenna module 40. It is approxi- 
mately 54 millimetres long (Reference 41), i.e., having 
substantially the same width as the PCMCIA data card 
50 (Figure 5). This provides for an easy installation of 
the antenna module 40 in connection with the PCMCIA 
card 50. The installation is carried out by means of an 
antenna plug 43 corresponding to the antenna plug 33 
shown in Figure 3. The antenna module 40 does not re- 
quire a separate ground contact and, therefore, there is 
no need for a connection plug like the ground plug 35 
shown in Figure 3. Hence, it is possible to turn the an- 
tenna module in different directions supported by the an- 
tenna plug 43. The length of the antenna module 40 can 
be implemented in such a small space, e.g., by imple- 
menting a radiating antenna conductor 42 having a helix 
construction (spiral in shape). 

Figure 5 shows the PCMCIA card 50 according to f 
the present invention, the card being equipped with an 
antenna connection according to the invention. To clarify 
the technical implementation, a base plate 58, contain- 
ing the electric components of the PCMCIA card 50, is 
shown in Figure 5 as a separate item. The antenna con- 
nection of the PCMCIA card 50 consists of a separate 
antenna socket 51 and a separate ground socket 52. 
The antenna module 40 is coupled to the PCMCIA card 
according to the present invention by installing the an- 
tenna plug 43 of the antenna module 40 in the antenna 
socket 51 (the first contact pin). An electric contact from 
the antenna plug 43 to the base plate 58 of the PCMCIA 
data card 50 and further to radio components (not 
shown in the figure) is implemented by means of an an- 
tenna contact 55. Instead of the structure shown in Fig. 
5 this antenna contact 55 can made very small (almost 
flat) by just having a flat plate with e.g. four feet for con- 
necting to the PCB (at four solder points) and where one 
foot is longer extending and bending upward after the 
solder point with the PCB to make a spring contact for 
connecting with the antenna plug 33, 43. Because there 
is only one fixing point between the antenna 40 and the 
card 50, the antenna 40 can be turned to different posi- 
tions in relation to the PCMCIA card 50. Typically, it is 
turned to an upright position when the radio module is 
used in order to achieve a higher quality radio connec- 
tion. If the PCMCIA card 50 is not in use or it has been 
detached from the computer, the antenna module 40 
can preferably be turned in the direction of the PCMCIA 
card. In this case, the antenna module 40 takes a min- 
imum of space and it is easy to carry the PCMCIA card, 
e.g., in the pocket. If required, the PCMCIA card 50 can 
be equipped with a protrusion 53 and the antenna mod- 



ule 40 with a slot 54 by means of which the antenna 
module 40 can be locked so as to better stay in the di- 
rection of the top of the PCMCIA card 50. If the PCMCIA 
data card 50, according to present invention, is used to 
s establish radio communication in good field conditions, 
it is not necessary even to turn the radio module 40 to 
an upright position but, instead, it can be turned in the 
direction of the PCMCIA card 50. 

When, instead of the antenna module 40, the exter- 
na nal antenna 31 (Figure 3) is used in the data card 50, 
according to the present invention, the antenna module 
40 is detached from the antenna socket 51 (the first con- 
tact pin). The antenna connector 30, shown in Figure 3, 
is coupled in its place, the antenna connector compris- 
es ing both the antenna plug 33 (the first contact pin) and 
the separate ground plug 35 (the second contact pin) 
according to the invention. In this case, the antenna plug 
33 is coupled to the antenna socket 51 (the first contact 
pin) and the ground plug 35 to the ground socket 52 (the 
20 second contact pin), correspondingly. Accordingly what 
is understood as a contact pin can be in the form of a 
plug or socket, i.e. male contact or a female contact. An 
electric contact from the antenna plug 33 to the radio 
components, located on the PCMCIA card base plate 
25 58, is established by means of a method known in con- 
nection with the antenna module 40, i.e., by using the 
antenna contact 55. Instead, now the ground potential 
of the PCMCIA card 50 is also coupled, as shown in Fig- 
ure 3, to the shield 32B of the coaxial cable 32. Electric 
30 coupling is implemented through the ground plug 35 and 
the ground contact 56 in a manner characteristic of the 
invention. . 

Figure 6 shows another implementation of the an- 
tenna module 40. It can be coupled to the PCMCIA card 

35 50 by means of an antenna plug 61 similar to the anten- 
na plugs 33 and 43. When installing an antenna module 
60, shown in Figure 6, in the antenna socket 51, an in- 
sulating O ring 62 remains between the antenna plug 
61 and the antenna socket 51. It has been made, e.g., 

40 of silicon rubber. When the antenna module 60 is turned 
to an upright position, the O ring 62 functions as an in- 
sulator and it also prevents dirt from collecting on the 
contact surfaces of the antenna plug 61 and the antenna 
socket 51 . A cover 63 protects both a contact connection 

45 64 and an extension 65, on which a helix element 75 
rests, when the antenna is in a retracted position. The 
top layer of the helix element 75 has a protective ele- 
ment 72. When the antenna is in a retracted position, 
an antenna signal is transmitted from a spring-like helix 

50 element 68 that functions as an antenna through a con- 
tact surface 67 and a control unit 66 to the extension 65 
and further to the PCMCIA card 50. 

When the helix element 75 is withdrawn, it slides for 
a few centimetres, e.g., three to five centimetres, sup- 

55 ported by a conductor element 69. When sliding, the he- 
lix element 75 and the conductor element are insulated 
from one another by an insulating bushing 70. When the 
helix element 75 has been fully withdrawn, the helix el- 
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ement 68, which functions as an antenna, is coupled 
through a contact surface 71 to the conductor element 
69 to produce a longer antenna with excellent radiation 
properties. This telescopic-helix-antenna (antenna 
module 60) can be installed, like the antenna module s 
40, crosswise at the top ot the PCMCIA card 50 (when 
retracted, its length is substantially 54 mm), wherefrom 
it can be turned to an upright position and drawn long. 

Thus, by means of the invention presented above, 
it is possible to solve the problem of how to implement 10 
a reliable, durable and well-radiating antenna solution 
in connection with a small communication unit or data 
card. The same connection is preferably also directly 
suitable for coupling an external antenna. The system 
according to the present invention is also simple and, is 
thus, economical to implement particularly in connection 
with PCMCIA modules that utilise radio communication 
and are manufactured in large series. One of the most 
important applications relates to the system shown in 
Figure 7, wherein the functions of a mobile station have 20 
been implemented in connection with a portable com- 
puter 80 using a PCMCIA mobile station module 85 
comprising radio transmission and reception means 82 
according to the present invention. In this exemplary 
case, the mobile station module 85 is equipped with the ^ 
antenna module 40, shown in Figure 4. The mobile sta^ 
tion module 85 is installed in a PCMCIA bus 81 of the 
computer 80. 

The paper presented the implementation and em- 
bodiments of the invention with the help of examples. It 30 
is obvious to a person skilled in the art that the present 
invention is not restricted to details of the embodiments 
presented above, and that the invention can also be im- 
plemented in another form without deviating from the 
characteristics of the invention. Thus, the embodiments 35 
presented should be considered illustrative but not re- 
stricting. Consequently, the various options of the imple- 
mentation of the invention as determined by the claims, 
including the equivalent implementations, also belong 
to the scope of the invention. 4 <> 



Claims 

1. A communication unit (10, 50, 58, 82, 85) compris- 45 
ing a radio module (50, 58), antenna connecting 
means (12, 13, 15, 28, 29A, 29B, 30, 32, 33, 35, 43, 
51, 52, 55, 56, 61) for connecting an antenna (11, 
16, 24, 26, 31, 40, 42, 60, 68, 69) to said radio mod- 
ule (50, 58), said antenna connecting means (12, so 
13, 15, 28, 29A, 29B, 30, 32, 33, 35, 43, 51, 52, 55, 
56, 61) comprising a first contact pin (12, 15, 29A, 
29B, 51 , 55) for connecting an antenna signal (1 3A, 
28A, 32A) between said radio module (50, 58) and 
said antenna (11,16, 24, 26, 31, 40, 42, 60, 68, 69), 55 
characterised in that said antenna connecting 
means (12, 13, 15, 28, 29A, 29B, 30, 32, 33, 35, 43 : 
51, 52, 55, 56, 61) comprise a second contact pin 



(52, 56) for providing a ground potential (17) of the 
radio module (50, 58) to said antenna (11, 16, 24, 
26, 31 , 40, 42, 60, 68, 69), said second contact pin 
(52) is at a distance (d3) from said first contact pin 

(51 ) so that the first and second contact pin form 
two opposed contact pins (51 , 52). 

2. A communication unit (1 0, 50, 58, 82, 85) according 
to claim 1 , characterised in that it comprises a sep- 
arate external antenna (11, 16, 26, 31), to be cou- 
pled thereto by means of a connector (30), said con- 
nector (30) comprising a third contact pin (33) and 
a fourth contact pin (35) forming two opposed pins 
(33, 35) located at said distance (d3) from each oth- 
er for connecting to said first (51) and second (52) 
pins, respectively, tor connecting, when in contact, 
two separate signals, a first signal (13A, 28A, 32) 
and a second signal (13B, 28B, 32B) between the 
radio module (50, 58) and said external antenna 
(11,16, 26, 31 ), said first signal (1 3A, 28A, 32) being 
said antenna signal (13A, 28A, 32A) and said sec- 
ond signal (13B, 28B, 32B) being said ground po- 
tential (17) of the radio module (50, 58) to be pro- 
vided from the radio module (50, 58) to said external 
antenna (11,16, 26, 31) via said second contact pin 

(52) and said third contact pin (35). 

3. A communication unit (10, 50, 58, 82, 85) according 
to claim 1 , characterised in that it comprises a side 
for fixing connecting means and that said first con- 
tact pin (51 ) and said second contact pin (52) have 
been placed on said side of the communication unit 
(10, 50, 58, 82, 85). 

4. A communication unit (10, 50, 58, 82, 85) according 
to claim 1 , characterised in that it is the size of a 
PCMCIA data card (50, 58, 80) that can be coupled 
to a PCMCIA bus (81). 

5. A communication unit (10, 50, 58, 82, 85) according 
to claim 1 , characterised in that it comprises an an- 
tenna module (40, 60) to be coupled to said first 
contact pin (51 ) and which can be turned to different 
positions. 

6. A communication unit (10, 50, 58, 82, 85) according 
to claim 5, characterised in that the length of said 
antenna module (40, 60) is substantially the same 
as the width of a PCMCIA data card (50, 58, 80) and 
that when said antenna module (40, 60) is turned in 
the direction of one end of the radio module (50, 
58), the radio module (50, 58) and the antenna mod- 
ule (40, 60) form a substantially uniform, compact 
entity having a smooth surface. 

7. A communication unit (10, 50, 58, 82, 85) according 
to claim 5, characterised in that it comprises clips 
(53, 54) for locking said antenna module (40, 60) 
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substantially in the direction of said end of the radio 
module (50, 58). 

8. A communication unit (10, 50, 58, 82, 85) according 

to claim 5, characterised in that said antenna mod- $ 
ule (40, 60) is a helix-type antenna (60, 69, 75) that 
can be extended. 

9. An antenna (11,16, 24, 26, 31 , 40, 42, 60, 68, 69) 
comprising antenna connecting means (12, 13, 15, 
28, 29B, 30, 32, 33, 35, 43, 61) for connecting the 
antenna (11 , 16, 24, 26, 31 , 40, 42, 60, 68, 69) to a 
transceiver unit (50, 58, 85), said antenna connect- 
ing means (12, 13, 15, 28, 29B, 30, 32, 33, 35, 43, 
61 ) comprising a first contact pin (33) for connecting 
an antenna signal (1 3A, 28 A, 32 A) between the an- 
tenna (11, 16, 24, 26, 31, 40, 42, 60, 68, 69) and 
said transceiver unit (50, 58, 85), characterised in 
that said antenna connecting means (1 2, 1 3, 1 5, 28, 
29B, 30, 32, 33, 35, 43, 61 ) comprise a second con- 
tact pin (35) for providing a ground potential (17) of 
said transceiver unit (50, 58, 85) to said antenna 
(11 , 16, 24, 26, 31 , 40, 42, 60, 68, 69), said second 
contact pin (35) is at a distance (d3) from said first 
contact pin (33) so that the first and second contact 
pin form two opposed contact pins (33, 35). 

1 0. A method for connecting an antenna (11,16, 24, 31 , 
40, 42, 60, 68, 69) to a communication unit (10, 50, 
58, 82, 85), wherein an antenna signal (13A, 28A, 30 
32A) is connected between said antenna (11, 16, 

24, 31 , 40, 42, 60, 68, 69) and said communication 
unit (10, 50, 58, 82, 85) using a first contact pin (12, 
1 5, 29 A, 29 B, 33, 43, 51 , 55), characterised in that, 
in addition, a ground potential (17) of the communi- 35 
cation unit (10, 50, 58, 82, 85) is provided to said 
antenna (11,16, 24, 26, 31 , 40, 42, 60, 68, 69) using 
a second contact pin (35, 52. 56), and placing said 
second contact pin (35, 52) at a distance (d3) from 
said first contact pin (33, 51) so that the first and 40 
second contact pin form two opposed contact pins 
(33,51; 35, 52). 
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FIG. 1B 
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FIG. 7 
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